
Mr. Paul Baker
Utah Division of Oil, Gas, & Mining
1594 \tr/estNorth Temple Suite 1210
Salt Lake City, UT 84114-5801

December 1,2009

Re: Response to Comments Proposed Mine Plan Amerdment. Sentinel East Backfilling.
Lisbon Valley Mining Company LLC.920 South County Road 313,La Sal, Utah, 84530.

Dear Paul:

The Lisbon Valley Mining Co LLC (LVMC) respectfrrlly responds to DOGM's
comments regarding the above-referenced amendment. Ow response is submitted as an

appendix to &e mine plan md includes BLM final bond determination and backfilling
approval.

Please callLantzlndergard at (435) 686 9950 #106 or email
Linder gard@li sbonmine. com if additional information i s needed.
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Form MR-REV-aI (DOGM- Rwise/turent Ctunge Form)
(Revised Septsedber 14, 2005)

Application for Mineral Mine Plan Revision or Amendment

t
Otrrerator: /*-l S 8r;,..., t / Att{?' /Yr^t ,.4't (' o LL(
Mine Name. I

/_t f ij,.:,* t,/_AiL//.i'y. /V )lf
File Nnnber2 M/ QJ 7 / dXC

nthatwi||berequiredasaresu|tofthischange'|ndividual|ylista||
maps and drawings thai are to be added, repla@d, or removed ftom the plan. Indude cfianges of the table of contents, section of the plan,

pages, or other irrformation as needed to specifically locate, identify and revise or amend the existing Mining and Redamation Plan. Include
page, section and drauring numbef€ as part ofthe descdption.

DETAILED SCHEDULE OF CHANGES TO TIIE MINING AND RECLAMATION PLAN

DESCRIPTION OF MAP, TEXT, ORMATERIALS TO BE CIIANGED

"4 tr RSPIAACE D REMOVE A,',7: .u)r x /l
tr ADD N REPI,ACE tr REMOVE

tr ADD tr REPI,ACE D RBMO1IE

tr ADD N REPI,ACE U REMOVE

O ADD tr REPI,ACE tr REMOVE

N ADD O REPLACE O REMOVE

D ADD D REPLACE B REMOVE

T] ADD tr REPI,ACE B REMOVE

O ADD N REPI,ACE D REMOVE

D ADD T1 REPLACE A REMOVE

TI ADD N REPLACE O REMOVE

tr ADD N REPTACE tr REMOVE

i] ADD tr REPLACE D REMOVE

I hereby certify that I am a responsible official of the applicant and that the in
this application is true and correct to the best of my infgfinatlon afd bglief in
layvs of Utah in reference to commitments and I

contained in
respects with the

thry,,

= / 2 */*o7
Dale

PrintNante

-)
r'(

Retum to:
State of Utah
Department of Natural Resources
Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
Box 145801
Salt Lake City, Utah 84114-5801
Phone: (801) 538-5291 Fax (801) 359-3940

O :\FORMS\MR-REV-a$. doc

Instructions- Amend or Revise Mining Plan

FOR DOGM USE ONLY:
File #: !U_l-

BondAdiustmentfromL
to$
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TABLE OF CONTENTS (Continuedl

Appendix A - Sentinel East Pit Backfilling Amendment



tr$80t1 vAttEY FilNtrI0 c0

Mr. Lynn Jackson
US Bureau of Land Managflngrl
82 East Dogwood
Moab Utah84532

Mr. Paul Baker
Utah Division of Oil, Gas, & Mining
1594 WestNorth Temple Suire 1210
Salt Lake City, UT 84114-5801

Apr:l24,2009

Re: Proposed Mine Plan Amendment. Sentinel East Backfilling. Lisbon Valley Mining
Company LLC.920 South County Road 313, La Sal, Utah, 84530.

Dear Lynn and Paul:

The Lisbon Valley Mining Co LLC (LVMC) is pleased to submit this proposal to
authorize expansion of Dump C and backfilling the Sentinel East pit (Sentinel East) at the
Lisbon Valley Mine. Backfilling the pit will result in nominal changes to the Plan of
Operations (POO) andNotice of Intent (NOD. Dump C witl be expanded approximately
45 acres and Waste Dump A will be reduced about 48 acres. The net reduction in
disturbance reflects emplacement of waste rock below gade.

Our proposal is submitted in accordance with 43CFR 3809.401420 and Utah
Administrative Code (UAC) Title R647-1-104-110. ft is foroatted as a single document
for simultaneous processing by the US Bureau of Land Management (BLM) and Utah
Division of Oil, Gas and Mining (DOGM).

LVMC is anticipating positive effects of this amendment, both from an environmental
and economic standpoint. Figure I is embedded to show the as-built topography of the
Sentinel Pits relative to Dump C.



Figure I
As-BuiltTopography SentinelPits Area and Wasb Dump C January 2008



Our proposal has the following objectives.

approved POO and Record of Decision (ROD).''

documented the Final Environmental Impact Statement (FEIS).3

a tradeofffor the expansion.

The proposal is divided into three sections. Sections 1 and 2 provide information for
analysis in accordance with the National Environmental Protection Act (NEPA). Section
3 reflects the proposal in accordance with forms required by DOGM.

Each section includes the following information.

r. Section I descdbes the scope of our proposal in technical terms. This includes a
technical descriptioq conceptual dump desigrr" pit geology rnaps, summary table
of cumulative effects, and revised site plan. Te dump was designed using mine
planning software (VULCAN 6ru; and is depicted in plan view and section view as a

series of images. Pit geolory maps are included to show the net acid neufralization
potential of Sentinel East and Cent€nnial Pit the planned source ofryaste. The summary
table (Table 1) describes the cumulative effects of the proposal relative to mining
volumes, ground disarbance, and reclamation bonding (3809.401 & F.:647 4-
105). The site plan depicts of Dump C and reduction of Dump A.

2. Section 2 descrihs the consequences of the proposed a:nendment relative to the
environmerrtal baselines evaluated io the FEIS

3. Section 3 describes the scope of ourproposal in accordancr with forms required
by DOGM. The include fonns MR-Rev and MR-SitelBond Release.

I S"mmo USA Corp 1995. Proposed Plan of Operations - Lisbon Valley PrrjecL prepared for US
Department oflnterior, Bureauof Land Management Moab Disfrict, Grand Resource Area 8 Augusq
1995
2 BLM 197. Record of Decision Environmental Impact Statement Lisbon Valley Copper Project. 26
n/tuch" 19q7
3 BLM 1997- Final Environmental Impact Staternent, Lisbon Valley Copper Projec! Feb'ruary 1997.



Section { -Technical Description
Sentinel East is located north of the Buro canyon @C) aquifer. The bottom of the pit is
6320 feetabove mean sea level (amsl). This is approximately 70 feet above the Burro
Canton (BC) aquifer.a Backfilling the pit will expand Dump C approximately 45 aues
(9,000 kt volume) and reduce Waste Dump A by approximately 48 acres (9,000 kt
volume). The cumulative effects result in a net reduction of mine disturbance.

LVMC is confident backfitling the pit is both a technically sound and environmentally
sound altemative for the following re.Nons:

and Burro Canyon Formation (Rock Type 7). Both of these rock t'"es have a net
acid-neutral izatton potential (ANP).

Monitoring Plan.' This means all waste with acid generation potential (AGP)
will be encapsulated in waste with acid neutralizing potential (ANP).

whene mining will resume. This ensures that the vohmne of ANP waste is will be
greater than the AGP waste.

In summary, pit backfilling results in reduced ground dishrbance, much improved view
shd, improved sa.fety, and re.duced geotechnical haztrds. There af,e no subsurface
impacts, including changes to groundwater quality, either on state or federal land (R647-
4-10e).

Attachment #1 includes a table and series of figures. Table I documents the cumulative
effects to the mine plan. Figures include Redesigned Waste Dumps (pd|, VULCAN pit
desig in section and plaa view (Power Point file), Sentinel East gsology map (pdf),
Centennial Pit cross section (pdf), LVMC Rock Type designation table (pdfl and revised
site plan (pdD.

n Whetslons & Assoeiates 200?- Annual Hydrogeologic Evaluation Update 29 larrury ZC/J?
t LVMC 2007. Wasle Rock Sampling Plan Rev. | 20Dec 2Cf?



Section 2 - Environmental Consequences
The environmental consequences of backfilling Sentinel East Pit are outlined in Table 2.
The evaluation includes the same baselines evaluated in the FEIS:

> Air and Meteorological

Table 2 is included as Attachment #2.

Section 3 - Required Forms

,,R-REV
Fomr MR-REV is attached as Attachment #3 (pdD. This form includes two replacement
pages for the 1995 Plan. No replacement pages were necessary for the NOI.

MR-SitdBond Release
The bond release request solicits a surety exchange for expansion of Dump C usrng
coacurre,nt reclamation. This form is included in Attachment #3 (pd{) along with a series
of hgures showing what is permitted, what is bonded, and extent of concurrent
reclamation relativo to the proposed expansion.

The bond release has greater value than the planned expansion of Dump C. For this
reason, LVMC is requesting and surety hade.



Approval Request

The LYMC appr*iatnsthe 4gencies' ongoing guidance and support as the LVMC
continues the planned mine expmsion. We look forward to your review, approvat and
written request to proceed. Please eallLantzlndergard at (435) 686 9950 #226 ar email
Lindergard@li sbonvalley. com if additional information is needed.

PG
Ivlanager

LisbonValley Mining Co LLC



Attachment 1



,v^".& ru^
/ VIJ V'V\
u$[0N yAu,rY ilntm c0

TSle 1

Cumulatlv€ Adiu3t||€nt to
tllne Plan

Lisbon Valleynlning Co LLC
San Juan Coudy, t tah

Mining Vdumes {cu yds) Disturbance (acres) Reclamation and Bonding
MinirB

Through
Stage lll

Ore Waste Plts Dumps L-etrh Pad Total Mine HeaD Total Mine
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Sentinel East Pit- 27 Years Post'Mining

6900 L

6EOO L

67C0 L

6S00 L

6500 L

6400 L

6300 L

6200 L

61JOL

Jm

Jm

Faulted Morrison Fm

\

Pre-Mining GW level - 6250 ft amsl

ANP Waste Rock



ooo

\

lL



Centennial Pit Cross Section showing predominance of acid-neutalizing mck (Kd 13'

Kbc 14, Kbc l5). This rock will comprise the bulk of bacldll into the Sentinel Pit-



LVilC Rock Type llesignation

Rock Type (RT)
Ilesipation

RT1

RT2

RT3

RT4

Rock Type

Quaternary
Alluvium

Mancos Shale

Dakota Sandstone

Dakota Sandstone

BedNumber

I

2

3-5

6-8

Acid/base
Characteristic

ANP

ANP

ANP

AGP

RT5

RT6

RT7

Dakota Siltstone

Dakota Sandstone

Burro Canvon

AGP

ANP

ANP

9-10

I l-13
t4-t5
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Ewironmental Caegory S$categpry

II$BON V,{TLDY N'IIITINO CO

Table 2
Summary of ErMronmenhl lmpacts

Sentinel East Backffll Proposal
Li'sbon Valley ilinirlg Co LLC

San Juan County, tftah

lmpact

any
geotechnical issues relative lo

flydregy

to
to lrnpst

and
Ercion and Sedimeritation Reduced eros-mn

Backtgl design includes surface
mler{kain4edesi$t. }S

Acid Rock Drainagp Acid-nsutralizing rock typos
omprtse pitbdtom. Waste rod(
handliry practiccs errcapsdate
acid{enerating waster with eid-
neutralijng urasto. Mosl waste

danrpd forS€ntinel East is aid-
nedralizing. Overall better
aftemative than emplacement of
acid{enerating waste above
graoe.

arxd Reclamation

l-leap Leach Pad No c$aqge to impacl

70,fi)0 cu yatds growth m€dia
required. Approx. 25"/" uill be
generated by dump expansion
Remainder is slockpiled approx.

Veg€tation Feduced and

Wildlile

Land Use

Air Quality

increased
grassland/reduced

lncreased grasslanclfeduced

Reduced air
response to shorter waste haul.

hazard
l'lo change to impacl

ViSUal tmproved view sied +++
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Application for Mineral ftine Plan Revision or Amendment

Oper
Mine Name: File Nunber:

irrovlde a detaaled lisling ot all 'ihanges to lfte mining and ieclarnalrlrn piar\ lhJt wili lre required as a iesull of lhrs change. Individuauy list a!!
naps and drawings ihat are to be adde.j. replaced, or removed from the pian. jrclude changes ol lhe table oi conle,is, section of tne pran
pages, or oiher inlo{nalion as nee{.,ed to specifically loc3te, identif}, and revise o{ amend lhe existing Mining and Reclamation F'lan. Include

section and numbers as part of the clescription

D['l'nrLED S('HS.r]tir,E Ot- ( HAN{;r,rs't'r}',t'lrri MtNtN{; AND ri.li( r-A*1A1'l(}N PLA\

.\: :, ::r1l1r, r -:j

I hereby ceniry that I am a responsible official of the applicant and that the information contained in
this application is true and csrrect to the best of my information and belief in all respects with the
laws of Utah in reference to commitments and obligations, herein.

\1:ll \r14!. liu:iii;i)n

Return to:
Siaie of Utah
uanarrmFnl nf Naturai Resou'ceg
Division of Oil. Gas and Minrng
'1 594 West North Ten:pie Surte 121C
Bcx -14580.1
Salt Lake City, Utah 84114-58C1
Phone t801) 538-5291 Fax: iBO1) 359-3340

! I .!i)Rl..1Sri!.ll{-Rb! i!11 dr'!

iirstiircrrril5 - Atrrn.l 
'r 

iL(\'i3!: l!]iri!rr l)l!ri

FCE_QQG-'ILU$_E-€nlY:
File #: M/ /

Approved
Bond Adjustment: from ($) _

Frq.r I 0i i



2.4 Project Scope {Page 5}
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.t.l.J Ore Stripping (Page I$;
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Forrn MR-Site180ild Release
(Oecember?1.20C6,

Application for Site and/or Bond Release

OperatorlPermitiee

MinelProjecl

File Nurr,rber

Namg

Check One:

' r 
'.Larqe Mine Small Mine Exploratron

Check one:

:.Partial Release o
Specily Area:

f a ooflion of the mine site. Acres to be releaseci. Acres Rematning. 
--.--

Full Reiease of a parttan of the mine site Acres ts b€ reieased.
Specily Area:

lA nerv rnap vrill need tc be provlded for the Nolice or pia n rern cvrn g ttre rele ased a rea lrcm lhe drstufbcd or bonded a re a l

Pariial Release of entire mine site: Totai Acr"es to be released:
{Backfitling ani gradrng are co']rpieted;

Fuil Release of entire mine srier I'olal Acres [o be released. --;Vege:atron is estal;rislred ar:c ,ras sunr veJ tl-ree growrng seasons r

Arnor:nt of [xisting Surety:

Amount of Surety requested for reiease:

Reason for tsond Release Request:

Compiete this section if the money released from this application is to be used as surety for fuiure
disturbance.

Release bond on" Acres ispecify area)

Appiy Bond to. _ Acres ispecify areai

Check Aoolicable Boxes OESCRiPTION of RECLAMATION ACTIVITIES COMPLETED
iDescribe any varianceisi that have been gfanied. daie
aclivitv cor-nplele Cl

Weils Piugged I shafts sealed

Disoosal of debris & other matefials
incident to mininc

i.iilrrl ll.rl.ilf At!)iicntiru J';rrc I ll l



Drainages, reestablished & stable

Structures demolished I removed

Regrading Completed - Slopes, pits.
hiahwalls in stable condition

Meets Postmining Land Use (lndicate
Landusei

Roads Reclaimed

Dams. lmpoundment$, Ditches, Pits
reclairned

Topsoii respread - amenclments
addeci

Erosion Controlled

Vegetation meets 70% cf premining
cover and has survived three years
for full bond release - or has survived
one year growing season to maintain
smali rnine stalus.

b

I hereby certify that I am a re.sponsible official of the applicant and that the infonnation contained in this
application is true and correct te the best af rny infomration and belief in all respecb with the laws of Utah in
reference to commitments and obligations, herein.

Print Name Sign Name, Position

Date

Retum to:
Staie 0f Utah
D€panment of Naturai Resoijrces
Divisron of Oil. Gas and Mining
1 594 West Nofih Temple, Suite 1 2l 0
Box 14580'1

Salt Lak€ City. Uiah 841 14-580"1

Phone: (801) 538-5291 Fax. {801) 359-3940

( ):\l- () lt N{ S\L}ondin5i I'urns\Llond-Release\ite-bonti-rclcas*appl ic.tloc

r{IB poclvr-usE_gNtYl

iJorrl Rirliair Ai!!l:icil;.i:i l'alc ai.l .l
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LISBON VALTEY MININA CO

Dump C Bond Releas€ Requesl
+23-09

Waste Dump G Concurrent
Reclamation

area of the top
area of the slope
scarify top (flat) area
'12 inches soil on lop of dump
12 inches soil on slope

Quantity Unils

SY
SY

143,000 sY
47.619 CY
63,603 CY

Area

143.000
191,000

1997 Cost 2009 Cost

0.20$28,600$38,140
1.25 $ 53,524 $ 81,920
1.25 $ 79,504 $ 112,919

$ 167.628 $ 232.979Total-waste dump "C" reclamation

Escalation Schedule
0
1998
1S99

2000
2001

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

$1 0000
$1 .02580

$1 .05227

$1 .07941

$1 .10726

$1 .13583

$1.16513
$1 .19520

$1.22603
$1.23903
$1.25216
$1.29223
$1.33358
$1.37626
$1.42030
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Mr. Lynn Jackson
US Bureau of Land Management
82 EastDogwood
Moab Utah84532

Mr. Paul Baker
Utah Division of Oil, Gas, & Mining
1594 West North Temple Suite 1210
Salt Lake City, UT 84114-5801

July 10,2009

Re: Response to Comments Proposed Mine Plan Amendment. Sentinel East Backfilling.
Lisbon Valley Mining Company LLC.920 South County Road 3l3,La Sal, Utah, 84530.

BLM Ref. 3809 {uTY02) V[IJ-72499

Dear Lynn and Paul:

The Lisbon Valley Mining Co LLC (LVMC) respectfully responds to the above-

referenced comments received from the Bureau of Land Management (BLM) June 19,

2A09. The specific objective of our response is to demonsfiate that backfilling the

Sentinel East Pit (SE Pit) will not cause an adverse impact to groundwater in the area.

This is due to the following factors:

> Recharge to the BC aquifer is extremely limited.
> Suffrcient quantities of acid-neutralizing waste (ANP) are available to encapsulate

potential acid-generating waste (AGP).

the former pit.



Ourresponse addresses Reasons 1,2,and 5 of comments received. It is our
r:nderstanding that BLM does not require additional information regarding Reasons 3 and

4. Ms. Wyman's memo further addresses Reasons 1 and the IBLA Remand in her memo
attachment (Attachment A)"

Response to Reason #1

G ro u n dhar ater E I evati o n
The SE Pit is positioned above the BC aquifer. The groundwater elevation cited in
LVMC's proposal was the pre-mining water level at 6250 feet above mean sea level
(amsl). This level is 50 feet below the bottom of the pit, and was identified since it is the

highest possible water level, and therefore the most conservative. Groundwater will be

withdrawn from the BC aquifer and not replaced due to recharge limitations. These

withdrawals, along with evaporation from post-mining pit ponds, will permanently
position the post-mining groundwater elevation at 6225 feet amsl. This elevation is 75

feet below the bottom of the pit.

Gro u n dvvater Areal Ertent
The BC aquifer is perched on the Morrison formation. As a result, the areal extent of the

aquifer is controlled by the Morrison subsurface topography whose structural conlours

limit the aquifer to a small (less than 350 acre) region in the central valley floor. The

aquifpr is bounded on the norlh by faults whioh rarse the BC above the static water levelr.

The latter information was determined after FEIS and ROD were published. Attachment
B includes plan view and section views of the SE Pit relative to the BC aquifer.

Grcundvvatq ilovemerrt and Recharge
The BC aquifer leaks vertically into the Morrison Formation. Recharge is extremely
limited due to lack of regional subflow and the BC aquifer's elevated position in tisbon
Valley. The following site conditions expand this evaluation.

tovement
Due to its position capping the high mesas, liule or no subsurface inflow to the BC

aquifer occurs in Lisbon Valley. This condition extends thougb out SE Utah from San

Juan County east into Colorado and south to Arizona Regionally, grormdwater in the BC

moves u*uy fro- Lisbon Valley to the east and down-dip into the -oyote Syncline.2

However, the BC fault blocks in Lisbon Valley are hydrologically disconnected from this
regronal aquifer system. In Lisbon Valley, flow in the BC aquifer is vertical (downward)

and no horizontal flow paths have been identified.

t Whetstone Associates 2008. Lisbon Valley Mine * 2007 Annual Hydrogeologic Evaluation Update.

March2008.
'United States Geological Survey 1986. Bedrock Aquifers of Eastern San Juan County, Utah, Technical

Publication No. 86. 1986.



Recharge
The BC aquifer receives liule recharge from precipitation largely due to its position
capping the high mesas. Regionalln recharge to the BC aquifer by precipitation
infiltation is estimated to be about 5% (USGS 1986).

In Lisbon Valley, the BC aquifer lies as isolated blocks on the collapsed anticline. The
blocks step into the valley, dipping wesfward, detached from the beds at the top of the
valley which dip to the east in the Coyote Syncline.

The elevated and isolated position of the BC results in elevated concentrations of salts

and a vertical (only) gradient. Recharge is timited to direct precipitation to the pit, pit
wall run-off, and inflowthrough fractures. Due to limited recharge, the hydrologic model
simulares the BC aquifer rebormding approximately 25 feo,tbelow the pre-miaiug level in
500 years (Whetstone Associrates 2008).

Changes to the llydtologic Model
Backfilling the Sentinel East Pit does not change the groundwater model because the

Sentinel East Pit was excluded from the original simulation due to its relatively small
dimensions. trn terms of meteoric &ratero the pit has not beerr obssrved to contain standing
water, and percolation rates have not been investigated. However backfilling &e pit will
include diversion of surface drainage around the pil This, in addition to a properly
designed ET cover {Attachment C) will €nsure that the waste does not come into contact
with meteoric water.

Reponse fs Reassn #2
The placement and isolation of waste with acid generation potential (AGP) will be

when bacldtling the SE Pit. The following conditions and planning address

this iszue.

15). This is sandstone with high AlfP. Therefore a pre-existing barrier of rock
with high ANP separates waste inside the pit from the BC aquifer.(Ref-
Attachment B).

According to the new mine plarl approximately 6,800 kt of Rock Types #6 and#1
(Dakota Beds 11-14) will be placed in the pit by 3'o Qf of 2010. This is more

than sufficient ANP to fill the pit, and allow waste with AGP to be isolated and

encapsulated above.



Response to Reason #5
LVMC has determined the Sentinel East Pit to be mined out due to the limited volumes
and grade (<0.1% Cu) of remaining ore.

Response to the Remand
In2007, LVMC initiated a closure plan for the Sentinel Pits which included a site-
spcific evaluation of the adequacy of an evapotranspiralion (ET) cover. The purpose of
the ET cover is to preventttre infiltration from exceeding apre-determined minimum
expressed as a flux through the base ofthe cover system or as a percentage oftotal
precipitation. The evaluation utilired computer model UNSAT-I{. The rssults
demonstrated infiltration rates of less than 0.linch/year. These results corroborate use of
an ET cap in areu$ on the mine that may appeax threatened by metals mobilized by
meteoric water. The ET corler, combined with best mmagement waste handling
procedtres, comprise information that would change the analysis in remand (Ref.
Attachment C).

Approval Request
The LVMC appreciates the agencies' ongoing guidance and support as the LVMC
conlinues the planned mine expansiou. We look fonarard to your revieq approval, and
written request to proceed. Please callLantzlndergard at (435) 686 9950 #226 or email
Lindergard@lisbonmine.com if additional information is needed.

A

I
Sincerg\f, 

lIt I"r$/
fantzilaergard PG
Environmental Manager
Lisbon Valley Mining Co LLC



Attachment A



Whetstonet
AssociatesO Technical Memorandum

To:
From:
Date:
Subject:

Larftzlndergard, Lisbon Valley Mining Company, LLC
Susan Wy*uo, P^8., P.G.

July 10,2ffi9
Response to BLM Reason #1 and Remand, Sentinel East Backfilling

41241

Lisbon Valley Mining Company LLC (LVMC) proposes to amend the Mine Plan to include
backfilling of the Sentinel East Pit. The Open Pit Backfill Alternative had previously been

considered and eliminated in the EIS (BLM, 1997a) and Record of Decision (BLM, 1997b). The

ROD listed the following five reasons why the Open Pit Backfilling Altemative was not selected:

r Reason 1. Backfilling could potentially impact water quality in underlying ('downgradienf')
aquifers

o Reasn 2. Selective handling of AGP ma'rlrjal in surface waste rock dumps would be more
feasible and more environmentally protective

o Reason 3. Backfilling the pits would not eliminate the need for extemal waste rock dumps

o Reason 4. Public safety would be protected by fencing and berming the open pits after
mining

r Reason 5. Leaving the pits open (r.m-backfilled) would a1low fuhre resource recovery of
lower gade copperremaining inthe openpits

BLM is considering whether new hydrologic and geochemical information presented by LVMC and

its consultants in the time since the ROD was issued in 199? justifies a modification to the mine plan

to allow backfrlling of the Sentinel East Pit, and whether such backfilling would be protective of
gronndwater {esources. These concems were expressed in a June, 2009,1etier to LVMC (BLM,
2009).

Whetstone Associates has reviewed the BLM letter, and compiled additional information to address

BLM's questions. Specifrcally, this memorandum addresses issues related to trace metal (selenium,

molybdenum, and arsenic) mobility and hydrogeologic conditions in the Burro Canyon aquifer (i.e.,

Reason #l andIBLA Remand).

WATERLEVEL CONSIDERATIONS FOR SENTIIYEL EAST PIT BACKFILL

The Sent|nel East Pit was referred to as the "satellite pif' or "sentinel Pitz" during the preparation

of the EIS, and was not explicrtly modeled in the 1998 geochemical modeling (ABC, 1998) or in
subsequent annual update reports. Because the Sentinel East ('satellite") pit was small and did not

overlie the Burro Canyon aquifer, numerical modeling of water quallty impacts focused only on the
main Sentinel [West] ?it. The modeling assumed that incremental impacts to groundwater from the

satellite Sentinel East Pitwould be negligible compared to the main Sentinel West Pit.

BLM made a valid, sound decision to reject the pit backfilling altemative for the three pits that

intersect the water table. For the three primary open pits (Sentinel [West], Centennial, and GTO),
groundwater protection relies in part on the pool in the open pit(s) acting as an evaporative sink-

Evaporation from the pit pool that will exist in the floor of each major pit long after mining ceases

Wtretstone Associates, Inc.
243 N. Main St. I Gunnison. Colorado STZSO I Phone g7O-M1-747t I fax 97041-7431
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---fr}fde ss the water table in the Burro Canyon aqutter, such that hydfaullc gla0rents clrect
groundwater flow in the Burro Canyon aquifer toward the pits. However, since the Sentinel East Pit
is located outside the perimeter of the saturated Burro Canyon aquifer, an evaporative sink is not
necessar5r for aquiftr protection.

Water levels in the Burro Canyon aquifer near the Sentinel West Pit are currently at 6,220 feelr

(Figure 1) and hydrologic models have predicted apost-closure water level elevation of 6,225 feet.

The pre-mining static water level was 6,250 feet. BLM (2009) questions whether water levels in the

Burro Canyon aquifer could rise above the pre-mining static water level and intersect bacldll in the

Sentinel East Pit.

Whetstone ffinnot identift a plausible mechanism that would cause water levels to rise to 50 feet

above pre-mining static water levels, andthat would cause the Burro Canyon Aquifer to expand

beyond its pre-mining areal extent. Rather, the evaporative sinks formed by the Sentinel West and

Centennial Pits will depress the average water levels in the aquifer well below the pre-mining static

water level. BLM and the IBLA agreed with this conclusion in 1996 - 1998, and no new data have

been obtained to change this aspect of the hydrogeologic conceptual or numsical models on which
this conclusion was based.

Hydrologic studies conducted on site for mine water supply suggest that groundwater recharge is

very limited. Avery (1936) and modehng work perfonned for LVMC indicate that infiltration is
approximately 5Yo of precipitatio4 or about 0.75 inches per year. Infiltration is in balance with
vertical percolafion through the Msrrison Forrnation, and a significant additional source for water

would be required to fill the aquiferto the floor of the pit.

If water levels were to rise, for some yet unknown reason, it is not clear that the aquifer would
expand horimntally below the Sentinel East Pit rather than spill over from the concave surface of the

Morrison Formation (Figore 2) or flow horizontally downvalley (southeast). A signifrcant quantity

of water would be required to raise the water levels in the Burro Canyon Aquifer to the spill poinf or

to the floor ofthe Sentinel East Pit.

1 Tlrc water level in piezometer 98R8 best ryresena the Burro Canyon aquifer near fie Sentinel West pit, and has been relatively

stable at 6220 ft since February 2008.

aaata 66iraA



Whetstonet
ttlssociatesO Technical Memorandum

o

S. ndE-tPltFlc

a+
\ owd

A
VV
Pumporl

su "b % %'u\,% E \ \'u'%%u\ % X-'u"a^?". L % %H?u \
DATE

Flgrt E Z Srorufrttd calntulr $utacc d tn Tq ol fln Wt ffitt,Srhod4gl
ffinJof SafrtreFrJ Buno Canyon Fonrrnliott (6,tfit fiffi Wa&r r-ove/,)

(Sdr€s $m'tro USA in ABC [l99q FigItrE 20)

Note saturated BC aquifer in blue, and potential spill-over point down-valley (SE) out of the page-

GrlO

6gx)

@tx)

€ eooE
FI

6 €21o
F-F
ft eazoo

€a0()

61dt

6160



Whetstonet
AssociatesJ Technical Memorandum

o
BLM (2009) states that "the existing waste rock data shows selenium, arsenic, and molybdeturm are

at detectable levels and the existing groundwater data shows a presence of mobilized arsenic,

molybdenum, and selenium, .., Tlre data also shows tbat the increase in mobilization of these

elements is directly proportional to the increase in pH."

Results for meteoric water mobility tests (MWMT) conducted on LVMC waste rock samples from
the sta-rt of mining (2005) to the present are shown in Table 1. Selenium was detected in lsss than
l7o/o of MWMT results, arsenic in less than 8Yo, and molybdenum in less than 40%. Although the

eight constituents awlyzedin MWMT tests were selected by BLM in 1997 because of their potential

mobility r:nder elevated pH conditions (Wymaa tr998), the MWMT tests conducted to dale do not
indicate significant leachability of As, Mo, or Se from site waste rock (Table 1). Similarly, water
quality results from wells SLV-3/?W-3 and MW96-7A do not indicate trends of increasing As, Mo,
or Se in the Burro Canyon aquifer near the Centennial and Senfinel T/est Pits (Figure 3, Figure 4).
Since 1994, arsenic has been detected in 50Yo Q0140) of samples from SLV3/?W-3, molyMenum
has been detected rn 38% {15/40), and selenium has been detected in 41o/o (16139), of samples.

Similarly, since 1996 arsenic has been dst€cted in Tf/o Q7134) of samples &om MW96-7A,
molyMenum has been detected n 82% (28134\, and selenium has been detected n26vo (9134), of
samples. No increasing trends in As, Mo, or Se have been identified. Note that low levels of Mo
have been detected in pumping well PW-3 since the galvantz.ed pump column, stainless steel pump,

anrl plastic-coated wiring were installed in 20A6. There are no established Utah Groundwater
Protection Levels (GWPLs) formolyMeaum {UAC R317-6).

Loading rates from the Sentinel East Pit bacldll are expected to be lower than those observed in the
MWMT tests, due to the lower predicted flux rates through the backfill.

CONCLUSIONS

BLM has questioned whether the proposed mine plan amendment for backfilling the Sentinel East

Pit will be envirsnmentally protective and meet the conditions of tho EIS, ROD, and IBLA decision.
lVhetstone Associiates has identifid thal tlrc Sentinel East Pit does not overly the Buno Canyon
Aquifer, and the postmining water table will not intersect the floor of the Sentinel East Pit. There is

no mechanism for water levels in the Burro Canyon Aquifer to rise 50+ 1e*l above pre-mining static

watsr levels (instea4 the lacal water table in will bs depressed below pre-mining static due to
evaporation from the Centennial and Sentinel West Pils). If water levels in the Burro Canyon

Aquifer were to rise by some yet unforeseen mechanism, the aquifer would most likely "spill over"
from the concave surface of the lower confining unit (Monison Formation) and flow downvallsy
southeast, rather than rise up to the floor of Sentinel East Pit.

MWMT tests results indicated tlrat the mobility of arsenic, seleniurn, and molybdemrm from waste

rock is limited.
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Table L waste RocI( Meteoric water MoD,trty , est (MwM, ) ,(esurHi
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-'SenLWest 
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<o.01
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Total Sampls

0.0006 0.022 0.6!3 8.i13 0.05
54 71 41 3{l 53

77 77 71 71 77

g
77

7 29
71

r{@ D.'d{l{D) 7o.|,22/' s'29' 3!g'o.h 6E.a/"a3.1/o 9.'./. 
'7.74-

Note: Average calculated using % D.L. for nondetected results.

la6at  aitaA



Whetstonet
AssociatesC Technical Memorandum

PW 3, equbpedritnsalvahteddEp
pip., slainle* ste€ lpuho etc

- 009

0c6

OG

0.6

_ 0u2

001

- olD

l
i

I o.o.

a

E ot

001

3
E

=

o.tt5

0.0{

E0.04

0.01

:

""" q
+b"

Figure 4. Arcenic, Molybdenum, and Selenium Concentations over Time in the Well
MWqT-TA (Burro Canyon Aquifer) near the Centennial and Sentinel West Pils
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1.0 INTRODUCTION

The Lisbon Valley Mining Company, t,LC (LVIvIC), of Moab, Utah, is preparing a closure design for

the Sentinel West and Sentinel East (Sentinel Pitsi pils located within the Lisbon Valley Copper

Mine, San Juan County, Utah, near the town of La Sal, Utah, on South County Road 31 3. LVMC is a

subsidiary of Constellation Copper Corporation, of Lakewood, Colorado. The Lisbon Valiey Copper

Mine Project is a mining and ore processing facility currently comprised of surface mine pits,

crusherso a series of lined ponds, lined heap leach pad, copper recovery plant. and associated

infrastructure, all of which were designed and constructed to be in accordance with the requirements

established by Title 40, Chapter 8 regulations promulgated by the Utah Mined Land Reclamation Act.

lhe work associated with the Project is being performed under specific criteria established by

approved permits fiom the U.S. Bureau of Land Management and the state of Utah through the

National Environmental Protection Act (NEPA) process. This document is prepared as a support

document to the closure plan for the Sentinel West and Scntinel East Pits and discusses a site-specifrc

evaiuation of the adequacy of an evapotranspiralion (ET) cover. Development of the closure grading

plans lbr the Ssntinel West and Sentinel East pits is discu:ssed in a separate document (Colder, 2007).

'I'he regional groundwater phreatic surface has been characterized by others, most recently by

Whetstone Associates (2007). Groundwater at the Lisbon Valley Mine primarily occurs in two

aquifers, the Burro Canyon aquifer (or D-aquil'er) which occurs at depths of less than 500 feet and the

Navajo aquifer (or N-aquifer) which occurs below about 850 feet. These two aquifer systems are

separated by several hundred feet of low-permeability intcrbedded shale, siltstone, and silty sandstone

(Morrison Formation and Summerville Formation). as shown on F'igure 1 below. An unsaturated

zone exists between the upper and lower aquifers, and .vater levels indicate that strong downward

verticai gradients exist. Water in the upper aquifer percolates slowly downward to the deep

N-aquifer" The water quality in the N-aquifer is similar tc' water in fractures in the upper aquifbr, and

is generally of slightly better quality than the Burro Canyon aquifer. Pit lake and water quality

modeling completed for a no pit backfill scenario predicts a shallow pit lake will occur during the

post-closure period. It is our understanding that the potential for a pit lake for a pit backfill scenano

with an ET cover has not been evaluated.

i:.,-{:3(!nEq(€rca'6ftrtxFdMJ2trrTs-ftvds,tur.l1Fdr7tu Goldgr Associatgs
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Figure l. Stratigraphic Column Showing Burro Canyon Aquifer and N-Aquifer

The LVMC closure plan for the Sentinel Pits generally involves the following concepts:

I
l. Backfill the pits with mine waste.

rock with acid-neutralizins waste
oit.

Encapsulate potentially acid generating waste
rock, placed at the base and perimeter of the

The backfilled pits will be graded to blend with the natural ropography, ro
simulate pre-pit development and to provide positive surface drainage.

Develop surfbce water diversions upgradient of the reclaimed pits to prevsnl run-
on to the cover during the post-closurc period.

4. Construct an ET cover system vegetated witl native plant species designated to
prevent the percolation of any meteoric flrix into the backhlled mine waste
during the post-closure period.

The following sections of this document discuss the ET cover adequacy for Sentinel Pits closure.

2.

Golder Associates
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2.0 TECIINICAL APPROACH

The purpose of the ET cover is to prevent the infiltration from exceeding some pre-determined

minimum, typically expressed as a flux through the base of the cover system or as a percentage of
total precipitation. Alternatively, the ET cover hydrauiic performance may be compared to a pre-

determined (prescriptive) cover to determine the El' cover viability. ln general, the percolation rates

for conventional soil covers and composite barrier layers are typically in the order of lYo or more of
total precipitation (Albright et al., 2004). ln this study. the ET cover performance is demonstrated

through unsaturated flow modeling using the computer model UNSAT-H. As the modeling eflbrt

requires relatively detailed climatic information, the treather record from the Monticello NCDC

Station 425805 was used. Ths UNSAT-H input data: climate record, geotechnical and hydraulic

inforrnation, and vegetation parameters are discussed in r:rore detail in subsequent sections.

The ET cover is envisioned as a 2-foot thick vegetative cover layer seeded with grasses. To obtain soil

input parameters, sampling and laboratory analyses of ET cover materials are typically performed. For a

feasibility level ET cover performance evaluation, hor.,sysp, it is often sufficient to derive these

parameters using the recommended values from the literature and from the available geotechnical

properties for site-specific materials. For this study, the existing site-specific data provided in the Lisbon

Valley Heap Leach construction documents (Colder" 2006 and J.D. Welsh, 1996) were usd to determine

UT cover material properties.

A data-base search using the site-specific geotechnical inlbrmation was employed to develop required

unsaturated flow parameters. UNSAT-H vegetation parameters such as the Root Density Function

(RDF) and Leaf Area Indices (LAIs) were detcnnined from the available literature and Golder's

experience on similar projects taking into consideration the expected climate conditions and estimated

soil hydraulic properties.

The UNSAT-H model inputs and results are discussed in more detail in the following sections.

Golder Associates



3.0 MODEL CODE

The simulations were conducted using the computer mldel code UNSAT-H. The UNSAT-H c6de

version 3.01 (Fayer, 2001) was developed by the Pacitic Northwest National Laboratory and was

designed to simulate water and heat flow processes in one dimension. LINSAT-H, a finite difGrence

model, can simulate the flow of liquid water and water vapor, the surface energy balance, soil-water

extraction by plants, infiltration, tvater storage, water redistribution and deep drainage. The model

code is widely accepted by the professional community :br cover performance. The UNSAT-H has

been recommended by the EPA for the hydraulic analys;s and design for t}e RCRAICERCLA final

covers (EPA, 2002).

Golder Associates
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4.2 Material Properties

Material properties for UNSAT-H simulations were estimated from laboratory data for on-site soils

determined during geotechnical field investigations (J.D. Welsh, 1996 and Golder, 2006). Laboratory

data reported by J.D. Welsh (1996), used to estimate sc'il-water characteristic curves (SWCCs) and

hydraulic conductivities, are summarized in the fbllowing table:

TAIILE 4.4

LABORATORY DATA FOR ON-SrTE SOILS (J.D. WELSH,1996)

l.aboratory data firr on-site soils determined by Golder (2006) are summarized in Table 4.5

TABLE 4.5

LABORATORY DATA FOR ON-SITE SOrLS (GOLDE& 2006)

-7-

Sample
USCS
Class.

o/o

sralel Tosand* 7ofines

k@)95o
Proctor
lem/*l

l.tc@ l2' red, sandy clay 0.0 1- 97.3

5C300 @ 7',TO 9', red, sandy silt 0.0 29.9 70.1

2E @4 red, sandy silt 2.0 36.5 6l .5

3C5 @ ll red, sandy silt 0.1 7.2 92.7

5F200 red, silty sand 35.5 I t.) 37.7

2.25c2AA red. sandy clay 0.0 lo./ 83.3

COMPOSITE - Shepherd Miller red sandy silt 2.0 35.5 62.5 -1.5E-07
COMPOSITE
Advanced Terra Testins

clayey sand l5 50 35 l.7e-B

* sand liaction considered material siz-e larger than 0.0?5 mm and smaller than 2 mm

Sample
uscs
Class. 7" eravel Tosand* 7ofines

QA-SF-01 reddish brown. sadv silt J.l 44,9 52

QA-Sr-2 reddish brown^ si y sand 0.7 49.6 49.1

QA.SLF.I reddish brown, si ty sand r.2 34_2 64,6

QA-SLr-2 reddish brown" si ty sand 0.1 21.0 78.9

QA-SLF-3 reddish brown. si y sand 0.7 30.0 69.3

OA-SLF4 reddish brou.n, si y sand 2.',| JO.) 60.8

oA-sLF-5 reddish brown. si ty sand 0.5 44.3 f ).1
* sand liaction considered material size larser than 0.075 mm and smaller than 2 mm

Golder Associates



February 14,2007 -g-

Soil-water characteristic curyes were determined by comparing the lab

distributions for on-site soils with soils in the soilVisicn database as shown

The swccs data from the Soilvision database were than used to establish

Genuchten parameters shown in the fbllowine table:

o$-na7

determined grain-sizc

in the attached figures.

the likely range of van

TABLE 4"6

HYDRAUL1C PROPIIRTIES USf,D T'OR UNSAT-H SIMULATIONS

The saturated conductivity value in Table 4.6 was estimated as a geometric mean for the SoilVision
soiis with the grain-size distribution similar to the on-sire soils in Tables 4.4 and 4.5. The chosen

hydraulic conductivity value compares favorably with thc estimates based on the laboratory data and

modified Kozeny-Carman equation (e.g.. Freezc and Cherry, l97g\. The van Genuchten (19S0)

equation required for ITNSAT-H modeling is a continuous function:

0=0,*r 0,-0, 
-,

[r+(oh)"f
where d is the volunnetric water content, 0, is the residurl water content, {?"o, is the saturated water
content, & is the suction, alcrd a, n, and m are fittingparameters. [n most applications ra is set equal tcr

1'1/n. The parameters r: and n define the shape of the SWCC represented by Equation 5. These

parameters reflect the pore size distribution in the soil, as well as the affinity of the soil to retain

water: 4 is a rneasure of the largest pore size, whereas n is a measure of the distribution of pore sizes.

Finer-textured soils such as clays have lower a duc to their small pores and adsorption to clay mineral
surfaces. Coarse-textured soils have higher a because of rheir larger pores. The slope of the SWCC
is controlled by n. Higher n corresponds to a shallower slope, and more uniformly distributed pore

sizes (Fredlund and Rahardjo, 1993). Coarse textured s*ils often have larger n than fine-textured
soils.

(5)

lVl*terial Type Estimate Limit
alpha
{1/cm)

n
(-)

0,
(-)

8"
{-)

Ksat
(cm/s)

Type I Lower 0.0153 l.:8 0.000 0.320 2.25x1O''

Type 2 Mean 0.016: | 11l,1I 0.000 0.430 2.25x10'

Type 3 Upper 0.0173 1.13 0.000 0.540 2.25xl}

r .t$!r1)ri4rfi['r c:nvq'-Fnri4r'dffiJHt2to? Fr"covtr,Fnl.r4Fd?.&E Gold gr Associatgs
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UNSAT-H uses the semi-empirical van Genuchten-Mualem model (van Genuchten 1980) to estimate

unsaturated hydraulic conductivity as a function of suction:

K(h) = K"", {'-[-('.t" 
,yI'J f , m=l-1, (6)

n
[t*("-h)']:

where, a, h. n, and m are the same parameters used in Ec,uation 5.

SWCCs used for UNSAT-H modeling and the SWCC laboratory data from the SoilVision database

are shown in the Figures attached to this document.

4.3 Vegetation Parameters

4.3.1 LealAreahdstL(LAI)

The cover vegetation information required by UNSA'I -H includes Leaf Area Index (LAI), Root

Density Function (RDF), information of the growing sea:ion duration, the density of plants on the ET

cover surface, and the relationship between water potential and plant growth. The LAI is defined as

the dimensionless ratio of the leaf area of active franspiring vegetation to the nominal surface area of
ihe land on which the vegetation is growing. According io the HELP model (Schroeder et al., 1994),

the LAI for bare ground is zero; the LAI could approacb 1.0 for a poor stand of grass,2.0 for a tar
stand of grass, 3.5 for a good stand of grass, and 5.0 fcr an excellent stand of grass. The LAI for

rJense stands of trees and shrubbery would also approach 5. In practice, LAI for native semi-arid

steppe vegetation, such as expected at the Lisbon Valley site, seldom exceeds 1-0,

The RDF'is a function developed based on the relationslrip between root biomass and root depth or

root distribution. Golder developed the LAI and RDF firnctions based on the Lisbon Valley mine

geographic locations and from relevanl technical literature. LAI information was der,eloped

assuming that the cover will consist of the semi-arid sleppe vegetation community dominated by

grasses and forbs.

A distribution of LAI at different tirnes of the year is summarized in the following table:

-9-
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TABLE 4.7

LAI DISTRIBUTTON USED FOR LNSAT-H SIMULATIONS

Dste Julian Dav LAI
January I I 4.25
April23 113 0.25
Mav 15 l3_{ 0"70
July 4 185 0.80

August 29 241 0.80
October 8 281 0.30

November l7 321 0.25
December 31 365 0.25

The UNSAT-H code also requires the gr<lwing season in terms of starting day and ending day in
Julian days' The starting day is the day on which seeds germinate and the ending day is the day on

which plants cease transpiring. March 14 (Julian day 73) and November 16 (Julian day 320) were

used for the starting and ending days, respectivcly.

4.3.2 Plant Limiting Mojstwe

'Ihe model requires input of Plant Limiting Moisture, defined as the suction below which plant
stclmata begin to close, reducing transpiration. A sucticn of -100 kPa is generally accepted as the
Plant Limiting Moisture suction. Wilting point is the suction below which plants can no longer
extracl moisture from the soil and will permanently wilt. fhis value is generally considered to equal -

I500 kPa, although some species can €xtract moisture at much lower suctions.

4.3,3 Rgot Depth Functions

Root density functions were estimated from values reponed in schenk and Jackson {2002) in which
generalized root distribution profiles were estimated fbr various vegetation types. The distribution

ftmctions were determined by fitting historical data fronr studies in similar vegetation types. For
purposes of defining the root distribution, the vegetation type is a desert community. Schenl< and

Jackson Q}AD evaluated l0 profiles from desert communities in the western US and develooed a

non-linear function:

r:,|6!10'rdtsrlrcrcsd$.Fnt-t{r&mrr,}23mlrco*s-rrlta}-*bor*r Golder Associatgs
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%(D) =h * @ 
'Dr)o 

r' (7)

where:

%(D): the cumulative percent of roots abovc profile depth D in cm
D : depth in cm
D5a = depth at which 50% of the roots are above
B is a dimensionless shape parameter

Schenk and Jackson et al. (2002) determined the tbllowing values fbr semi-arid steppe communities:

B: -1.453 andD:o = 16 cm.

ln UNSAT-H, the root-length density function is a function relationship between normalized (by total

weight) root biomass and the depth below surface, which can be expressed as:

Pi = aexq(-be) + t:, (8)

where z is the root depth and n, b and c are fitting paranreters. One can construct the corresponding

cumulative root length density function

d

Y,,"(d) = [[aexp(- bz) + cf.dz . (e)
;

One can now determine parameters u, b and c by fitting tiquation (7) with I.1. Root density function

parameters used for IINSAT-H simulations are summarized in the follorving table;

TAELE 4.8

ROOT DENSITY F{.]NCTION PARAMBTERS

4 b c

2.19 x 10t 4.69 x l0-2 0.000

r:\sriLrrwEl L'6.6.Frr.r4F*bo^)612,10; Et-covsi,Falr{Fdn.rtr{ Goldgr Associatgs
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5.0

5.1

MODELING SCENARIOS AND ITESUL.TS

Modeling Scenarios

Modeling scenarios were ccnducted tbr a 2 fr. vegetative cover assuming two sets of climate
scenarios: Set I - long-term scenarios neglecting snow-melt effects, and Set 2 - short-term sccnanos
accounting for snow-melt and soil freeziug. All long-tenn UNSAT-H simulations were conducted for
the period of record from January l, 1955 to December -j 1, 2005 using the SWCCs in Tabte 4.6. The
worst-case scenarios from Set I were then analyzed funher to determine the influence of snow-melt
to infiltration using the climate record fiom January 1, 1955 to December 31, 19g5. The degree-day
method was employed to determine snowmelt rates (e.g., Kustas et al., 1994) utilizing the degree-day
coefficients, a, of 0.35 cn/C. For conselatism, the surface soils were not allowed to lieeze durine
the winter months and the snow sublimation mechanisln was ignored.

5.2 Results

'I'he UNSAT-H results are summarized in the followine tables:

TABLE 5.I

AVERAGE ANNUAL INFILTRATION RATES (INCII/YBAR)

TABLE 5.2

AVERAGE ANNUAL INFILTRAI'ION R{TES (% PRBCIPITATION)

\- Simulation
SubsradC\

Long-Term
(no snow-melt)

Short-Term
(with snow.melt)

Type I -\\
0.002 0.066

Type 2
0.000 0.000

Type 3
0.000 0.000

\\- Simulation
Subgrade \

Long - Term
(no snow"melt)

Short-Term
(with snow-melt)

Type 1
0.01% 0.43%

Type 2
0.00% 0.00%

Type 3
0.000a 0.00%

rtlllfr XUET (bvd$Frl- l4Frtnn{bt?10t ET-Cd6-FtrL I 4Fetu.k Golder Associates
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6.0 SUMMARY AND CONCLUSIONS

All analyzed ET cover scenarios demonstrate infrltration rates of less than 0.1 inch/year. The short-

term {INSAT-H simulation using the lower bound SWCC representing the "coarse soil" Iimit resuhed

in limited infiltration of approximately 0.401> of average annual precipitation. Based on the

preliminary E I' cover evalualions, on-site soils are suitable for vegetative ET cover construction.

fhe ET cover modeling results indicate the importance of the cover material hydraulic properties.

Therefore, a laboratory program characterizing the slrcific cover material unsaturated hydraulic

properties should be conducted to support the final cover design.

r.f!{iljrrixrxnrr covtrs.Frl-t4rtrnjhJ2ro7 Fjr,coe6s.rrt l4rcbyr.rh GOldgf ASSOCiatgS
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7.0 USE OF THIS REPORT

'fhis preliminary design report has been prcpared exclusively for the use of Lisbon Valley Mining
Company (LVMC) for a preliminary demonstration of the adequacy of the ET cover for closure of-the
Sentinel East and Sentinel West pits. No third-pany engineer or consultant shall be entitled to rei-v on
any of the information, conclusions, or opinions contained in this report without the written approval
of Golder and LMVIC.

Golder sincerely appreciates the opportunity to supporr LVMC on this project. please contacl the
undersigned with any questions or comments on rhe information containecl in this report.

Respectfully submitled,

GOLDER ASSOCIATES INC.

:t? ;1
I' ,-.,t f

. ..,', 
-u* 

"L?"a*fz,ci+.2t-J
Brent R. Bronson, p.E
Principal

/M-fuT-
Gordan Gjerapic, Ph.D., p.E.
Geotechnical Engincer
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SWCCs Used for Modeling

o 2 0.3 0.4

Volumetric Water Content (.)

SAIIIPLE

NOTES:

#

DATE
Valley Project

2307

a Soilvision

van Genuchten -
lower limit

__van Genuchten -
mean

-van 
Genuchten -

upper limit

SoilVision Van Genuchten fit
lower mean upper

alpha: 0.15 0.16 o.r7
tr= 1.28 t.l7 1.13
Sr: 0.00 0.00 0.00

0sat: 032 0.43 0.54
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united states Department of the Interior
I]UREAU OF LAND MANAGEMENT

Moab Field Office
82 East Dogwood

Moab, Utah 84502
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3809
uTU72499
{uTYo12)Certified Mait- Return Receipt Requested

certified No. 7006 ot oo oooi 5606 5634

Mr. Lantz lndergard
Lisbon Valley Mining Company
P. O. Box 248
La Sal, Utah 84530

cc: Tom Munson, UDOGM

RE;

Dear Mr. Indergard:

on April 28,2oog, the BLM received Lisbon 
_Vailey Mining company,s (LVMC) MinePlan Modification proposar. on June r g, zoos, th; BLM i"qu""r"o additionargroundwater data in gtd."t to adequately analyze the modification. Subsequentty, LVMCsubmitted the requested data. Based on our' evaluation of the backfill proposal and thesupporting data, LVMC's mine plan modification is upprou"O.-

The mine plan modification entails backfilling the sentinel East pit, which isapproximately 600 feeilong, s00 feet wide and 140 deep, with approximatery 9,000kilotons of waste rock from-mining the Centennial pit, located southeast of the SentrnerEast Pit' The modification includIs appropriate measures for mitigating the potentialimpacts from backfilling.

lf you have any questions, ptease contact Marie McGann at 435-259-21gs.

Sincerelv.f',-{ 'l,{ iF*^
Assistant Field Manaqer
Division of ResourceJ

sEP 1 I 2003
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Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Proiect Location
Region
Distance to Support
Dislance to Dump Site
Distance to Hazardous Waste Dump
Special Rate Wage Adiustrnent
Special Rate Burden Adjustmenl
Post Closure Monitorlng Pedod

Hourly Labor Costs (Wages plus Fdnge Beneflts)
Supervisors
Loader Operators
Scraper @erators
Bulldozer Operators
Backhoe Operators
Grader Operators
Haul Truck Drivers
Breaker Operators
Tractor Operators
Service Truck Drivers
Construction Workers
Mechanics
Demolitlon Laborers
Site Work Laborers

SupplyGrets
Diesel Fuel
Gasoline
Electric Power
Off-site Mainenance Labor

Reclamation Bond For Operation as of August 18,2009
Reclamation Bond Calculation

Utah
Remaining Counties

38.0 miles
56.0 miles

148.0 miles
percent
perc6nt
months

Bond Cost Summary - Project Data -. , ,, ,

Proiect Parameters

$31.88 /hour
$24.40 /hour
$25.98 /hour
$23.32 /hour
$26.68 /hour
$24.38 /hour
$22.11 lhour
$25.04 /hour
$25.'15 ftour
$17.36 /hour
$18.93 lhour
$22.51 /hour
$15.46 /hour
$14.78 lhour

$3.'146 /gallon
$2.887 /gallon
$0.050 /kwh
$25.08 /hour

Evaluator: Proiect Evaluator
Tuesday, August 18, 2009

Bureau of l*and Management
Sherpa for Reclamation Bonds - Version 2.07



Lisbon Valley Copper Mine
Usbon Valley Copper Mine

Reclamation Bond For Operation as of August 18,2m9
Reclamation Bond Calculation

Bond Cost Summary - Earthwotk Cosls
Excavate/Load/HauUDump

Waste Dump B -topsotl
Excavator
Hauler
Bank Den$ty
Swell Factor
Excavated Density
Loader Bucket Volume Capacity
Loader Bucket Weight Capaelty
Loader Availability
Loader Rolling Resistance
Loader Bucket Fill Factor
Truck Bed Weight Capaclty
Truck Bed Volume Capacrty
Truck Availability
Truck Rolling Resistance
Truck Bed Fill Factor
Transporl Distance # 1

Transporl Gradient # 0
Volume
Loader Cycle Time
Truck Cycle Time

Job Cost

Wheel Loader # 1

Truck # 1

2,857 pounds/cubic Yard
15 perc€nt

2,484 poundsi/cubic Yard
9.0 cubic Yards

30.5 tons
80.4 percent
3.0 percent

95.0 perceni
40.0 tons
28.6 cubic yards
84.2 percent
3.0 percent

95.0 percent
2,0fi) leet

3.0 percent
151 ,821 cubic yards

0.25 minutes
3.96 minutes

Evaluator ProjectElaaluator
Tuesday, August 18, 2009

192

Bureau of Land Management
Sherpa for Reclamation Bonds'Version 2.07
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Usbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cg* SuTmary:Earthwork Costs
Was{e Dump C -tqsoil

Excavator
Hauler
Bank Density
Swell Factor
Excavated Density
Loader Bucket Volume Capacity
Loader Bucket Weighl Capacity
Loader Availability
LoadEr Rolling Resistance
Loader Bucket Fill Factor
Truck Bed Weight Capaclty
Truck Bed Volurne Gapacity
Truck Availability
Truck Rolllng Resistance
Truck Bed Fill Faaor
Transport Distance # 1

Transport Gradient # O
Volume
Loader Cycle Time
Truck Clcle Time

Job Cost

Wheel Loader# I
Truck # 'l

2,857 poundsy'cubic yard
15 percent

2,484 poundslcubic yard
9.0 cubic yards

30.5 tons
80.4 percent
3.0 percent

95.0 percent
40.0 tons
28.6 cubic yards
84.2 percent
3.0 percenl

95.0 percent
2,000 feet

3.0 percent
/158,963 cubic yards

0.25 minutes
3.96 minule$

$206,065

Evaluator: Project Evaluator
Tuesday, August 1 8, 2009

Bureau of Land Management
Sherpa for Reclamalion Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cost Summary - Eafthwork Costs

Excavator
Hauler
Bank Density
Swell Factor
Ercavated Density
Loader Buckel Volume Capacrty
Loader Bucket Weigtrt Capacity
Loader Availability
Loader Rolling Besistance
Loader Buckel Fill Factor
Truck Bed Weight Capaci$
Truck Bed Volume Capacity
Truck Availability
Truck Rolling Resistanc€
Truck Bed Fill Factor
Transport Distance # 1

Transport Gradienl # 0
Volume
Loader Cyrcle'Iime
Truck Cycle lime

JobOost $7,906

Wheel Loader # 1

Truck # 1

2,857 pounds/cubic yard
15 percent

2,484 pound#cubic yard
9.0 cubic yards

30.5 tons
80.4 percent
3.0 percent

95.0 percent
40.0 tons
28.6 cubic yards
84.2 perceni
3.0 percent

95.0 percent
1,000 leet

1.0 percent
2,,786 cubic yards

0.25 minutes
2.66 minutes

Evaluaton ProjectEvaluator
Tuesday, August 18, 2009

Bureau ol Land Management
Sherpa lor Reclamation Bonds - Version 2.07
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Lisbon Valley Gopper Mine
Lisbon Valley Copper Mine

Heclamation Bond For Operation as of August 18,2009
Reclamation Bond Calculation

Bond Cost Summary - Earthwork Costs

Excavalor
Hauler
Bank Density
Swell Factor
Excavald Denuty
Loader Bucket Volume Capacrty
Loader Bucket Weight Capacrty
Loader Availability
Lrtader Rolling Resistance
Loader Bucket Fill Factor
Truck Bed Weight Capacity
Truck Bed Volume Gapacity
TruckAvailabilig
Truck Rolling Resisiance
Truck Bed Fill Factor
Transport Dlslance # 1

Tranryod Gradient # 0
Volume
Loader Cycle Time
Truck Cycle Time

Job Cosl

Wheel Loader# 1

Truck # 1

2,857 pounds/cubic yard
15 percent

2,484 pomds/cubic yard
9.0 cubic yards

30.5 tons
80.4 percent
3.0 percent

95.0 percent
40.0 tons
28.6 cubic yards
84.2 percent
3.0 percent

95.0 percenl
1,000 feet

1.0 percerd
41 ,080 cubic yards

0.25 rninutes
2.65 minutes

$14,148
Evaluator: Projecf Evaluator
Tuesday, Augus{ 18, 2009

Bureau of Land Management
Sherpa for Reclamation Bonds - Version 2.07
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Usbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Eond For Operation as of August 18, 2009
Reclamation Bond Galculation

Bond Cost Summary; Earthwork Gosts

Excavator
Hauler
Bank Density
Swell Factor
Excavaled Densrty
Loader Bucket Volume Capacity
Loader Bucket Weight Capactty
toader Availability
Loader Rolling Fesisilancs
Loader Bucket Fill Fastor
Truck Bed Weight Capacity
Truck Bed Volume Capacity
Truck Availability
Truck Rolling Resistance
Truck Bed Fill Factor
Transport Distance # 1

Transport Gradient # 0
Volume
Loader Cycle Time
Truck Cycle Time

Job CGst

Wheel Loader # 'l

Truck # 1

2,857 pounds/cublc yard
15 percent

2,484 pounds/cubic yard
9.0 cubic yards

30.5 tons
80.4 percent
3.0 percent

95.0 percent
40.0 tons
28.6 cubic yards
84.2 percent
3.0 percent

95.0 percent
1,000 feet

1.0 percent
45,007 cubic yards

0.25 minutes
2.65 minutes

$15"f97
Evaluator: Project Evaluator
Tuesday, Augrust 18, 2009

Bureau of Land Management
Sherpa for Beclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Gopper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cost Summary - Earthwork Costs
Waterline-Topsoil

Excavator
Hauler
Bank Density
Swell Factor
Excavated Density
Loader Bucket Volume Capacity
Loader Bucket Weight Capacity
Loader Availability
Loader Rolling Resistance
Loader Bucket Fill Factor
Truck Bed Weight Gapacity
Truck Eled Volume Capacity
Truck Availability
Truck Folling Resisiance
Truck Bed Fill Factor
Transport Distance # 1

Transport Gradient * 0
Volume
Loader Gple Time
Truck Gycle Time

Job Cost

WheEl Loader # 1

Truck #'1
2,857

15
2,4W

9.0
30.5
80.4

3.0
95.0
40.0
28.6
84.2

3.0
95.0

1,000
1.0

7,582
4.25
2.65

s2,644

pounds/cubic yard
percent
pounds/cubic yard
cubic yards
tons
percent
percent
p€rcent
tons
cubic yards
percent

Bercent
percant
feet
percent
cubic yards
minutes
minules

Evaluator Projec't Evaluator
Tuesday, August 1 8, 2009

Bureau of Land Managernenl
Sherpa for Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18,2009
Reclamation Bond Calculation

Bond Cmt Summary - Earthwork Costs _
Heap Leach -topsoil

Excavator
Hauler
Bank Density
SwEll Factor
Excavated Denslty
Loader Buckel Volume Capacity
Loader Bucket Weight Capacily
Loader Availability
Loader Rolling Fesistance
Loader Bucket Fill Factor
Truck Bed Weight Capactty
Truck Bed Volume Capacity
Truck Availability
Truck Holling Resistance
Truck Bed Fill Factor
Transport Distance # 1

Transport Gradient # O
Volume
Loader Cycle Time
Truck Cycle Time

Job Cost

Wheel Loader # 'l

Truck # 1

2,857 poundsy'cubic yard
15 percent

2,494 pounds/cubic yard
9.0 cubic yards

30.5 tons
80-4 percent
3.0 Percent

95.0 p€rcent
40.0 lons
28.6 cubic yards
84.2 percent
3.0 percent

95.0 percent
1,000 feet

1.0 Frcent
287,A49 cr.6ic yards

0.25 minules
2.65 minutes

$98,617

Evalualor: Project Evaluator
Tuesday, August 18, 2009

Bureau ol Land Management
Sherpa for Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Eond Cost Summary - Site Work Costs

Sentinel Pit I
Construction Method
Height
Length
Number of Comers
Number of Gates

Job Cost

Barbed Wire
4.0 feet

5,620 feet
6 corners

gates
$14,s90

SentinEl Pit 2
Gonstruction Method
Height
Length
Numberol Gomers
Number of Gates

Job Cost

Barbed Wire
4.0 feet

2,140 teet
4 cotners

gates

$5,588

Number of Gates gates
Job Gost $23,272

Centennial Pit
Coastruction Method
Height
Length
Number of Comers

Construction Method
Height
Length
Number of Comers

Barbed Wire
4.0 leet

8,980 feet
10 comers

Barbed Wire
4.0 feet

7,410 feet
10 corners

Cresled Wheatgrass
Mechanical

94.00 acres
10.00 pounds/acre

$28'2'15

Numberof Gates gates
Job0ost $19,237

Dump B
Seed Vadety
Application Method
Area
Application Rate

Job Cost
Dump G

Seed Variety
Application Melhd
Area
Application Rate

Job Cost

Cresfed Wheatgrass
Mechanical

120.00 acres
10.00 poundsy'acre

$36,057

Evaluatoc Projecl Evaluator
Tuesday, August 18, 2009

Bureau ol Land Managemenl
Sherpa for Reclarnation Bonds - Version 2.07
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Bond Cgst Summqry - Site Work Costs
Heap Leach

Lisbn Valley Gopper Mine
Usbon Valley Copper Mine

Seed Variety
Application Method
Area
Application Rate

Seed Varioty
Application Method
Area
Application Rate

Seed Variety
Application Method
Area
Application Rate

Seed Variety
Application Method
Area
Application Rate

Job Cost

Reclamation Bond For Operation as of August 18,2009
Reclamation Bond Calculation

Crested Wheatgrass
Mechanical

178.00 acres
10.00 pounds/acre

Crested Wheatgrass
Mechanical

14.00 acres
10.00 pounds/acre

Crested Wheatgrass
Mechanical

26.@ acres
10.00 pounddacre

Crested Wheatgrass
Mechanical

27.2Q acres
10.00 pounddacre

$8,173

Job Cost $53,485

Job Cosl $4,207

Job Cost $2,912

Water Lin€
Seed Variety
Application Method
Area
Application Rate

Job Cost

Crested Wh€atgrass
Mechanical

5.(X) acres
10.00 pounddacre

$1'502
Building Demolition

Admin Building
Building Construction Materials
Average Building Height
Average Building Length
Average Building Width
Haul Disrtance

Job Cost

Wood Frame/Steel Siding
14

100
56

148.0
$53'916

feet
leet
feet
miles

Evaluaioc Proiect Evaluator
Tuesday, August 1 8, 2009

Bureau of Land Management
Sherpa for Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Building Construction Materials
Average Building Height
Average Building Length
Average Building Width
Haul Distance

Building Construction Materials
Average Building Height
Average Building Length
Average Building Width
Haul Distance

Building Construction Materials
Average Building Height
Average Building Length
Average Building Width
Haul Distance

Job Cost

Reclamation Bond ForOperation as of August 18,2009
Reclamation Bond Calculation

Steel Frame/Steel Siding
32 feet

235 feet
60 feet

148.0 miles

Steel Framer/Steel Siding
34 feet

167 feet
52 feet

148.0 miles

Sleel FramelSteel Siding
14 feet
40 feet
40 feet

148.0 miles
S16,0,10

Bond Cg-s!9ummary - Site Work Costs
sxl

Job Cost $306,706
| rucK unop

Job Cosl $201,291
LaDoratory Euttotng

Job Gost $6,023

PrimaryCrusher
Buildin g Construction Materials
Average Building Height
Average Building Length
Average Suilding Width
Haul Distance

Building Conslruction Materials
Average Building Height
Average Building Length
Average Building Width
Haul Distance

Job Cost

Steel Frame/Steel Siding
30 feet
30 teet
30 feet

148.0 miles

Steel Frame/Steel Siding
30 feet
30 feet
30 feet

148.0 miles
$6,023

Seconclary Grusher
Bu ilding Gonstruction Materials
Average Building Height
Average Building Length
Average Building Width
Haul Distance

Steel Frame/Steel Siding
30 feet
3() feet
30 feet

56.0 miles
Job Cost $9,728

Evaluator: Projecl Evalualor
Tuesday, August 18, 2009

Bureau ol Land Management
Sherpa for Reclamation Bonds - Version 2.07



Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Concrete
Rebar

6.0 inohes
5,600 square leet

0.0 miles

Concrete
Rebar

6.0 inches
1,6@ square feet

0.0 miles

Concrete
Rebar

6.0 inohes
8,684 squarefeet

0.0 miles

Concrete
Rebar

6.0 inches
14,10O squarefeet

0.0 miles
$24,733

BonllCost SuTmary - Site Work Gosts ,, -,
Pavement Demolition

Admin Building Floor
Construction
Relnlorcement
Pavement Thickness
Paved Surlace Area
Haul Distance

JobCost $9,823
LaDorarory Eulrdrng Ftoor

Job Co€t $2,807

Gonslructisr
Reinforcement
Pavemeni Thickness
Paved Surface Area
Haul Distance

Construction
Reinforcement
Pavement Thickness
Paved Surface Area
Haul Distance

Construction
Reinlorcement
Pavernenl Thickness
Paved Surface Area
Haul Distance

Job Cosl

Job Cost $15,232

Primary crusher
Construction
Reinforcement
Pavsmgnt Thickness
Paved Surlace Area
Haul Distance

Job Cost

Concrete
Rebar

0.6 inches
2,0@ square feel

0.0 miles
$391

Secondary Crusher
Construc$on
Reinforement
Pavement Thickness
Paved Surface Area
Haul Distance

Job Cost

Goncrete
Rebar

0.6 inches
2,000 square feet

O.0 miles
$391

Evaluator: Project Evaluator
Tuesday, August 1 8, 2009

Bureau of Land Management
Sherpa for Reclamation Bonds - Version 2.07
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Usbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cost Summary - Site Work Cets
Scarify

DumpB-scarifytop

Job Cost $4,461

Surface Area
Average Side Slope
Number of Passes
lmplementWidth
Average Machine Speed

Surface Area
Average Side Slope
Numberof Passes
lmplement Width
Average Machine Speed

Job Cosi

41.00 acres
0.0 percenl

4 passes

12.O leet
4.1 miles per hour

71.12 acres
0.0 percent

4 paEsss
12.0 feet
4.1 miles per hour

$7,738
Haul Roads

Surface Area
Average Side Slope
Number of Passes
lmplementWidth
Average Machine Speed

Job Cost

40.00 acres
0.0 percenl

4 passes
12.0 feet
4.1 milesperhour

$4,352
Drill Hole Glosure

Pltt -1

Hole Diameter
Number of Holes
Plug Depth
Cernenl Conlent

HandShovel inches
10 holes
1 feet

&58 percent

Hole Diameter
Numberof Holes
Plug Depth
Cement Content

Job Cost

Hand Shovel inches
6 holes
1 feet

341 percent

$472

l.loka Diameter
Number of Holes
Plug Depth
Cement Content

Job Cost

Hand Shovel inches
8 holes
7 leel

5,285 percent

$82,631

Evaluator: Project Evaluator
Tuesday, August 18, 2009

Bureau of Land Management
Sherpa for Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine Reclamation Bond For Operation as of August 18, 2009
Lisbon Valley Copper Mine Reclamation Bon-d Calculation

Bond Gost Summary - Site Work Costs

Hole Diameter Hand Shovel inches
Number of Holes 2 holes
Plug Depth 19 leet
Cement Content 10,970 percent

Job cost $z9,1oz

Heap Leach Pad as ol7l2$tilg -7AVo
Closure Method Natural Cap
Lining Do trlot Remove
Surface Area 7,750,317 square feet
Heap Thickness 30 leet

' Distance to Source 0 feet
Job Cost $1,909,1/*5

Pond Closure
Raffinate Pond

Construction Excavation
Uning Sffietic
Pond Surface Area '160,000 square leet
Pond Depth 50 feet
Distance to Fill Source 2,000 feet

Job Cosl $127,255

Construction Excavation
Lining Synthetic
PondSurfaceArea 180,q)0 squareleet
Pond Depth 50 teet
Distance to Fill Source 2,0d) feet

Job Cost $127,255

Construction E:cavation
Lining Synthetic
Pond Surface Area 160,000 square feet
Pond Deplh 50 feet
Distance lo Fill Source 2,000 feet

Jobcost $127,255
Storm Water Pond

Construction Excavation
Lining Syntheiic
PondSurfaceArea 160,q)0 squarefeet
Pond Depth 50 feet
Distance to Fill Source 2,000 teet

Job Cost $127,255

Evaluator: Proiect Evaluator
Tuesday, August 18,2@9

Bureau of Land Managemenl
Shepa for Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cost Summary - Sile Work Gosts
Pumping

Lime and Rinse Heap Leach
Flow Rale
Relative lnlet Elevation
Relative Outlet Elevation
Pumping Disiance
Duration

Job Cost

40 gallons per minute
0 feet

100 feet
2,000 feet

540 days
$337,507

Periodic Sampling
Groundwater Sampling

Frequency
Samples per Pedod
Preparation
Calegory
Constituents

Job Cost

Serni-Annually
22

Filtration
Safe Drinking Water Act

Metals
$64,573

Evaluator: ProjectEvaluator
Tuesday, August 1 8, 2009

Bureau of Land Management
Sherpa lor Reclamation Bonds - Version 2.07
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Bond Cost Summary - Project Fleet
Equipment Requirements

Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Hydraulic Backhoe
Bulldozer
Flatbed Truck
Flatbed Truck
Rear-Dump Hauler
Front-End Loader
Cratr{er Tractor
Crawler Traclor
Pump
Hydraulic Harnmer
Auger
Concrete Pump

Reclamation Bond For Operation as of August 18, 2@9
Reclamation Bond Calculation

2.2$0 cubic yard
205 horseporer

15,000 poundgvw
20,000 poundgvw

40 ton
9.0 cubic yard
75 horsepower

185 horsepower
5.0 horsepower

4,700 pound
8.0 inch

24,7OO cubic yarct/hour

Evalualor: ProiectEvaluator
Tuesday, Augusl 1 8, 2009

Bureau ol Land Management
Sherpa tor Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Usbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

3,588.2 hours
3,075.4 hours
3,050.0 hours

176.7 hours
4,2M.4 haure

2.2 hours
2,181.7 hours

149.0 hours
4.0 hours

6,059.4 hours
151.5 hours

Bond Cost Summary - Project Crew
Crew Requirements

Project Foremen
Loader Operators
Bulldozer @rators
Backhoe Operalors
Haul Truck Drivers
Samplers
SeederOperators
Tractor Operators
liechanics
Laborers
Auger Operators

Evaluator: Project Evaluator
Tuesday, August 18, 2009

Bureau of Land Managernenl
Sherpa for Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Gopper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cost Summary - Mobilization Costs
Equipment tulobilization Costs

Hydraulic Backhoe
&.rlldozer
Rear-Dump Hauler
Front-End Loader

Total Mobilization Cost

$278
$241

$278
$3zo

$1,173

Evaluator: ProjectEvaluator
Tuesday, August 18, 2009

Bureau of Land Management
Sherpa for Reclamalion Bonds - Version 2.07
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Lisbon Valley Gopper Mine
Lisbon Valley Copper Mine

Evaluator: Proiect Evaluator
Tuesday, August 18, 2009

WasteDumpB-topsoil
WasteDumpC-topsoil
All Ponds - topsoil
Plant and Crusher Areas
Haul Roads-topsoil
Waterline-Topsoil
Heap Leach -topsoil
SentinelPit 1

Sentinel Pit 2
Centennial Pit
GTO Pit
Dump B
Dump C
Heap Leach
Four Pond Areas
Plant and Crusher Area
Haul Roads
WatEr Line
Admin Building
sx1
Truck Shop
Laboratory Building
Primary Crusher
Secondary Tank
Secondary Grusher
Admin Building Floor
Laboraiory Building Floor
Truck Shop Floor
SXI Floor
Primary Crusher
Secondary Grusher
DumpB-scarifytop
DumpC-scaritytop
Haul Roads
PW-1
PW-2
PW3 through PW8 and SLV-3
All MonitoringWelts
Heap Leach Pad as d7l29lO9 -7O"/"
Raflinate Pond
PLS Pond
ILS Pond
Storm Water Pond
Lime and Rinse Heap Leach
Groundwater Sampling
Equipment Mobilization

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cost Summary -.Job Cost Summary
Proiecl Job Cosls

$68,192
$206,06s

$7,866
$14,1/tB
$15,,+97

$2,644
$98,617
$14,590
$5,588

$23,272
$19,237
$28,245
$36,057
$53,485

$4,2A7
$7,e12
$8,173
$1,502

$53,916
$306,706
$201,231

$16,040
$6,023
$6,023
$9,728
$9,823
$2,807

$15,232
$24,733

$391
$391

$4,461
$7,738
$4,352
$1,28e

$472
$82,631
$2e,102

$1,909,14s
$127,2s5
$127,2#
$127,255
$127,zffi
$387,507

$64,573
$1,173

Total $4'219'708
Bureau of Land Management

Sherpa for Reclamation Bonds - Version 2.07

n



Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Recfamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Cost Summary - Project Overhead
Administative and Overhead Charges

PKiecf Operation and Mainlenance Cosls

Project Contingency
Contraclor's Prolit
Uability Insurance
Bond Premium
Eng$neering and Design
Agency Indirect Cosls
Agency Contract Management

Tolal Prorect Overhead Cosl

7.00 percent
10.00 percent
1.50 psrcent
3.(X! percent
6.00 percent

14.00 percent
21.00 percent

$4,219,708

$295,380
$421,971

$7,409
$126,591
$253,182
$590,75e
$124,059

$1,819,352

Evaluator: ProiectEvaluator
Tuesday, August 18, 200S

Bureau of Land Management
Sherpa for Reclamation Bonds - Version 2.07
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Lisbon Valley Copper Mine
Lisbon Valley Copper Mine

Reclamation Bond For Operation as of August 18, 2009
Reclamation Bond Calculation

Bond Gost Summary
Bond Cost Estimaie

Earth Moving
Site Work
Planting and Seeding
Closures
Demolition
Disposal
Monitodng
Mobilization
Administration

Required Bond Value

$413,029
s79,237

$139,482
$2,869,168

$653,0,+5
$o

$64,573
$1,173

$1,819,352
$6,039.060

Evaluator: Project Evalualor
Tuesday, August 18, 2009

Bureau of Land Managemenl
Sherpa for Reclamation Bonds - Version 2.07

a


